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Introduction
The technique of microwave spectroscopy offers an attractive method Cl, !) for the study of pollutant gases of environmental interest. The polar molecule SOZ is of particular interest, both because it is an important pollutant and because it exhibits relatively strong absorptions at microwave frequencies. For the purposes of pollutant moriitoring or investigations of the kinetics of chemical reacti~ns, it is desirable to select the transitions within a given frequency range having the strongest intensities.
While the microwave spectrum of SOZ has been extensively studied by a number of authors, C~, i)· and compilations of measured and calculated frequencies have be~n made, calculations of the absorption coefficients corresponding to these transitions are not available. In order to obtain this information, a computer program was. written· to calculate both the frequencies and absorption coefficients. Since the results may be of interest to those studying the spectrum of SOZ' they are presented here.
In the first portion of the paper the method of calculation is described, and the results obtained are presented in table II. In the latter part, the calculated absorption coefficients are compared to existing "experimental measuremen ts (~) over the frequency range Z6 -40 GHz and to new I measurements in the vicinity of 70 GHz. The experimental apparatus and techniques used in making these measurements are also described. Because of contributions due to centrifugal distortion, the rigid rotor approximation is inadequate to describe the rotational energy levels except for very low J values. In order to account for distortion effects, the rotational 
where N Q r = ~ VA;C (~Ty (3) was used. recently been made by White (5) ,using a commercial computerized spectrometer. This instrument incorporated a calibration arm which permitted the sample cell absorption to be simulated by a precision attenuator and a diode switch connected to the Stark modulator. With this spectrometer it was possible to measure automatically not only the £requencies but also the linewidths and absorption coefficients. were estimated by the author (~) to be about ±10%. The calculated absorption coefficients were adjusted to correspond to the observed linewidths as described ~bove.
As can be seen from the (14) and were found to be narrower than the present values. ..
to monitor the output of the transmission cavity. The sensitivity of this detector was m~asured, using a TRG wet calorimeter, and found,to be about 0.3 mV/~W when terminated in a one megohm load. The microwave frequencies were measured by zero-beating the 7th h~rmonic of a tunable, stabilized, X-band source with;the OKI V-band klystron output~ A counter directly measured the X-band source frequency. In addition, a diode modulator was used to provide a "fence" of marker frequencies on either side of the primary reference frequency.
The cavity was mounted in a stainless steel chamber attached to a 6" diffusion pump vacuum system. A gas handling system consisting of a pressure regulator, a nee~le valve to bleed gas into the chamber, and a bypass valve connected to the vacuum pump was employed. The chamber could either be ~illed statically to a given pressure or maintained under flowing conditions at any desired pressure by suitable adjustment of the valves. The latter configuration was preferred because it enabled the pressure to be changed rapidly from vacuum to the desired value in a reproducible fashion, simply by opening or ~losing a small bellows valve in series with the needle valve. The gas pressure in the chamber was ineasured·with a calibrated capacitance manometer, and the gas temperature was determined by thermocouples attached to the chamber.
The absorption coefficients were measured by employing the relationship (1:2., ~)
where Vo is the frequency of the transition, c is the velocity of light, Q o is the loaded Q of the cavity without the gas absorption, and Q l is the Q with the gas present.
PI and Po represent 'respectively the peak output power of the cavity with and without the gas. The second form of Eq. (5) follows from the fact that, for a loosely coupled 2 detector, the detected power varies as Q .
The Q of the empty cavity was measured by superimposing the frequency markers from the modulated X-band source on the 3dB-do~n points of the' cavity response curve.
Thehalf~power points were established using a precision attenuator. It was found that the Q values obtained in this way were, reproducible to wi thin 3%, al though the variations over a large frequency range and from day to day were larger. ,The Q value measurements were repeated at a number of points over the frequency range encompas~sing the absorption line and were found to be constant to within the above ,. In measuring the absorption coefficients, care was taken to avoid saturation. In each case the microwave power level was reduced until no further increase in peak absorption \ could be observed. The micro~ave power entering the cavity under these conditions was estimated to be about 100 ~ watts from calorimeter data and a measurement of the input coupli~g coefficient. At this power level the amount of saturation expected was calculated to be no more than 3% for the 6(1,5)-6(0,6) transition, and less for the other transitions observed.
-13 - The peak absarption coefficient· for the 6(1,5)-6(0,6) transition at 68.9 GHz was found to be a factor of ten -14 -. aThe value of L3 is set using the planarity conditiorts 8
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